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Composition A5 Claest noation Testa 
R284 Traoer MIX TB 700-2 
Igntbr Mtx 1559 
Sub-Igniter Mix I560 

RACT (Cat-  a mmom d* f I  WI..YI a d  f+i Ih h Uod rr*r) 

Three PgrOtSohnlo oompodtione (R284 Traoer Mix, IS59 mter Mlx, and E6 
Sub-Igntler Mtx) and a w  h a  eqAoetvb (Comporttion A5) were subeubd to olase! 
tion  be:^ a8 outltned Ln Chapter 3 of U. S. Army Teohdoal Bulletin 700-2, Explc 
stvoe Hazards Claesifloation P1.ooedura, C h a m  1. Tbs rsrulte hdtoated that thc 
three pyrotsohnto mmporttionr dtd not exhtbtt oharaotsr(ato~ of a &tonation, but 
dtd not paso the impnot senrtttvtty b a t .  The CompocltYon A 5  high explosive exhib 
oharnotoristtos of a detonrtlan. - 
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S lMMA RY 

Compoaition A5, R284 Traoar Mix, Igniter Mix 1559, and Sub-Igniter Mix I560 wem 
teskd in aooordanoe wlth Chapter 3 of U. S. Army Teohnioal 3ulletln 700-2, Change 1, 
and the msulta urn shown in the followtng Table. CompoeiHm A5 exhibited charaotertstics 
of 8 detonation and the three pyrobeohnic oomooettions failed to exhibtt the same ohamcter- 
tetios. 

2 a) 25.4 am 
1 

R284 Traoer 
9 at 25.4 om Detonation 

~ ~ ~~ ~ ~~ ~~ 

* Indicates number of e.xplosions at each drop height. 
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BACKCROUNil 

Clrsst lont toa of bulk pymbohntc  ?omposttione, propellants and eq.Aosivas is ourmnt-  
l y  wuornpltehed by evaluntion of test d a h  obtsined in aooordanoe ulth Chaptar 3, 11. S. 
A m  TI3 700-3. Chapter 3 provtdes test  requirements to asatgn hazards olassifloatton for 
transportatton of bulk pymoteohnic oomposttions, propellants and explosives. These teats  
am d e t s t p d  to determtne the e a s e  of Initiation and otability of bulk oompcsitions chrtng 
shipping md handliqg. The msuits of tests may be utilized by oogntmnt D o D h T  agenotes 
to asstgn hazards olawtfloatton tmlioes snd to determine oompattbtltty for transportatton 
and hanciltng. 

The objeottve of thts study was to proviae results of classtfloatton testtng in aownlancc  
wtth U. S. Army Technical Bulletin 700-2, Change 1, on s e l e o b d  py;~~teahnio and e.xplostw 
o ompos t t t om. 

AIATEIIIALS AND METHODS 

The e.xplostw oomposttion tested wns Composition A5, Type I high e.xplostw !hIIL-E- 
14970A (Mu), 6 September 1070, M t h  amendment, lot number 1101.-015-73~, oor,talntng 
98.5-90. W RDS rrnd 1.0-1.57 steRrto aotd. 

The pymbohntc composittons thnt wre tested tnoluded: R284 Trrroer Composition 
wtth :I 9o:rposttton of 28'i magnesturn, SS$ stronttum nttmte,  nMt 17', polyvtnylohlortde; 
1560 .Sah-Igntt-'. hltx wtth n composttton of 15': polv\4nylohlortde, 37.54 strontium nttriite, 
37. Fi(T rn~;%-*V~r:i powder granular  12, and 3O'f strontium peroxide; nnd '1559 Igniter A!tx 
wtth a oompsltion of 79.5ri' of I136 pm-i-i~!.~ (90": strontium peroxide, lu(T calcium restn:ite) 
and 20.57 of pre-mtx (29.3'7 lend dtoxtde, 70.74. m r r p s t u m  type 3) .  A l l  of the pyro- 
:echntc compostttons wem shtpped from Tnke Ctty Army .4mmunt&ton Plnnt in 4.54-ktlo- 
g m m  quanttttes. 

DETONATION TEST 

A ssrtes of b s t a  w r e  performer, o measure the senstttvtty of the oomposttions to the 
reaotton of a number 8 blnattng oap, A 5.08-oenttmeter (2-tnoh) o u b  onmple was plaoed 
on top of a perpemltoulnr 3.81-om (1.5-tnch) dtamebr by 10.16-om (J-tnch) high land 
cyltndar. The number 8 b l a s t t q  uap was plamd perpendtoular to, and In oontaot wlth, the, 
top surfa 3 of the sample. A 5.08-om (2-tnoh) wood oyltnder wtth a hole drtlled through 
Its o e n b r  WRS uttl tmd to  posttton and support the blrr.Mng cap. The oap was tntttrrted hy 
n suttable eleatr!orrl current. b t o n a t t o n  of tho sample H'RS evtdenoed by deformatton 
(mushroomtng\ of the l e ~ d  a-?ltnder. This test was oonducted n mtnimum of flm t t m w ,  o r  
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unttl detonatkm was evtdmoed, whtohevbr was less. Clbservnttons wew nade to detar-  
mtne whether the sample twplod~d, barnod, andlor  fragmented. 

IGNITION AND I'NCCINFINED BITRNMG TEST - 
These tests were oonduobd on stngle and multtple (four) 5.08-om (2-tnoh) oube 

samples,  For T w t  No. 1 (stngle sample test) a 5.03-om (L'-tnoh) oube sample was ylaaed 
on a bed of kamwrca-soaked sawdust whtoh wpas @tbd wtth an eleotrtoally tntt:."3d match 
head tgntter. Thts b o t  WRS aonduated a mtntmum of mv times. For T e s t  No. 2 (mult'ple 
anmple test)  four 5.O8-om rI'-tnoh) oube saiaples were plaoed ed-to-end tn a stngle row 
tri contaol wtth eaoh other on a stngle bed of kerosene-soaked sawdust and tgntted wtth nn 
alaott lo .natoh head tgnlter at o m  end. This teat was oonduoted a single time. The Ignition 
ml lhcmflned Bumtng T e s t  data tnoludes P maport of oaourrenm of detonatton or burntng 
ttmea of samples. 

The saniples \h'8iW L .~bbJeobC to elevated temperatures to permtt the obmrvnnoe of 
charaobr t s t to  bmlenctes to detonab,  tgntte, deoompose or to u n d e p  8 change In oon- 
ftgumtton undar adverse storage oondttons. The samples  wem plnced tn an e.xploslon- 
proof oven In whtch the I. mperatum was matnbtned a t  75" C (167" F) for R pertod of 48 
hours. Oven temperature wns conttnuously reooded throughout the tast period. 0bsen-n- 
ttons that were recorded tncluded whether the test speotmen e.xplo&d, lgntbed, :\nd/or 
underuwnt n c h a w  In conftguratton such a s  uwtght loss o r  ohanlp In oolor. 

- I V P A C T  SENSITIVITY TEbT 

A series of 2 0  tes ts  HWIP performed to determtne the ssnstttvlty d the sample oompo- 
sttton to mechnntcnl shook (tmpsct). These t es t s  utilize the l3um:iu of Expl\wtms tmpnct 
test  apparatus. A IO-mg sample was p l a o d  tn the tes t  cup, the test  awtght was dropped 
irom a predetermtned hetght, strtktng the sample. 

The results of the 2 0  tests per sampie, 16 st 9.5-am (2-3 '4-tnoh) drop hetght a n 1  10 
a t  25.4-0m (10-tnch) drop hetght, were reported 8s the iiurnh-c of t r tqls  exhlbtttng: (1) 
e.xploston, (2, &bl*c:iiposttion, nnd (3) 10 reactton. 

C A R D  GAP TEST - 
The wnmCle matei-tnk were plnoed tn :I 13.97-cm (5.5-1nc.h) long cold-drawn, seamless  

steel tube, coniposttton 1015, hnvtng an  outstde diameter ot 4 . 7 6  o m  (1.875 tr.che8) ~\llrl n 
wall thtokncrss o f  0.556 oni (0.219 tnoh). The nusembly was placed on a 15.24- by 15.24- 
by 0.959-am (6- by 6- by 3/8-tnoh) s teel  wttnees plate tn suoh a manner a s  to h a m  a 0.159- 
om (l/lfj-flroh\ a t r  gap behmn the tube and the witness plate. Two pentoltte pelleis, 5.08 
oenttmeters !rr dtameter by 2.54 oenttmaters In h l g h t  (2-tnoh dtameter by 1-tnuh twtght) 
were plaoed dtmotly on top of the assemtdy and tn oonhat  w!!h the suniple matertal;  t.e., 
wtthout the tntarventton of any aoetrte rraids b e t w e n  the sample nnd pellets. (Aoelate 
oards am ueed only when  evt&noe of a detonation ooows on the f i rs t  trtnl. ) A J - 2  h g t -  
n m r s '  spsotal blasttng oap \TIS posttloned on top of the pentoltte and the oomplete (lard Cay 
test  assembly w ~ s  suppor ted  approxtmately 15.24 om (6 tnclwa) a b w  the ymuntl surfnoe. 



The J-2 EtlQ[lnsers* specltrl blastlng asp was then lnl t labd aaustng detonatlon of the two 
pentoltte pellets. Ibtonatton l e  Indoatad when a olean hole l a  out tn the wltness p lab .  
The measure of a h a q p  sensltlvtty I s  the length of attonuatton (gap length) a t  whloh them 
Is S o l  probablllty of detonation. The aharga senaltlvtty wt11 be e*.p~’Osaed tn terms t b f  

0.025-om (0.01-tnoh) ca rds  m m s s a r y  for the S O T  value b e h e e n  detonation and no lietom- 
tion. 

DATA ANALYSIS 

Data a n a l p t s  1s based upon p/no-go results of thc, teste. bterpretation of the results 
for DoT end Doll purpcrses leads to the following tieslgnntlocs: 

DoT F o r b t e n  - 11 the results from thc Thermal  S?ablltty test Indtoab nlther an 
e@osloq, burnlng, or m a d m i  decomps!tlon of the sample. 

DOT Restrloted - I f  the I m p a d  Senslttvlty b s s b  result in &n a.rploslon at a drop 
height of less t+? x o ;  lt:-zm (4 Incbs,.  

DOT C%LSS A ( D o I )  ~ ’ 1 ~ s  7 )  - I f  one or m o m  of the following ooour: (1) the 1Mton:ltton 
Test t!?diccrrbos sensltlvlty to R No. 8 blasttng oap by rnushrwmlng the lend blook; (2) 
ths C ~ n i  Cap test lndtcates I\ sensttlvlty value gmater than 70 or more cuds ;  (3) the 
1rnpw.t .3msttlvity test p m h o o s  an e.qAoslon a b o w  10. IS cm (4 tnohea) and jdi  the 
Ignttbn 3rd Ihconflned Rurntng test p d u o e s  R debrurtton. 

DOT Clash t’ (DoD Class 2 )  - 11 nll  of the ;‘ollon.lng occur: (1) the Igdtlon and Ilnconflned 
Durnlng tes t  does not result In an explouton; (2) the Thermal  .Stablllty test  does not 
result In an exploston, burnt* o r  ma t imi  decomposttlon: (3) the lbtonatton test does 
not result ln an e.x-ploslon n d  (4) the Card (,lip !eat rpsults In a sensI’fv1ty of less than 
70 c n r d ~  or 110 ceactton ilt ten carcis. 

The preoeding classtftcntton scheme 1s tleplctetl tn tltngmmmatlc form 111 flgulp 1. 

m u r e  1. Interpretation of Tes t  Results pe r  TE?7OO-L, Change 1, 
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